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Previous research by M. A. H. Russell, M. Jarvis, R. Iyer, and C. Feyerabend (Brit. Med. 

J. 280,972 - 976 (1980)) concluded (a) that standard nicotine yields of cigarettes are very poor 
indicators of plasma nicotine concentrations in smokers, and therefore, (b) that the pre¬ 
sumed health advantage of lower-yield cigarettes was likely not due to reduced “tar" intake 
by smokers of these cigarettes. The laboratory data, however, were not analyzed in a way 
that permits direct generalization to the epidemiological findings. A reanalysis of the data 
shows that the odds of deriving high yields increases substantially as the standard nicotine 
yield increases: lower risks associated with lower-yield cigarettes may be attributable to 
reduced nicotine (tar) yields to smokers. Implications for public health and the special risks 
of ventilated-filter cigarettes are discussed. 

INTRODUCTION 

A major study (17) concluded that the relationship between nicotine yields of 
cigarettes and plasma nicotine concentrations in smokers was slight, accounting 
for only 4.4% of the variance in the overall sample (r — 0.21, see Fig. 1) and 
essentially none of the variance in a matched subsample. The authors’ application 
of this research to public health recommendations concerning the “less hazard¬ 
ous” cigarette was inappropriate. 

Exposure to tobacco smoke does not ensure the development of disease; rather 
it increases the probability of its occurrence. Many people smoke, but not all die 
from smoking-related diseases. At the present time, epidemiologists can indicate 
only a smoker’s chances of contracting certain diseases. Even though the odds 
(one to five) of throwing a 3 with a fair die are extremely reliable and represent an 
exact probabilistic understanding of the matter, predictions of the result of any 
individual throw are likely to be wrong five out of six times. Russell et a!. (17) tried 
to predict individual plasma levels of nicotine from a knowledge of nicotine yields 
of cigarettes. The lack of success with these predictions does not mean that there 
is no systematic and epidemiologically substantial relationship between standard 
nicotine yields and the odds of high-yield smoking. 

We present a reanalysis of the data of Russell et ai„ in an attempt to evaluate 
the risks of high-yield smoking (above median plasma nicotine levels) as a function 
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Fig. !. Blood nicotine concentrations in men and women according to type of cigarette smoked. 
Conversion: SI to traditional units—blood nicotine: 1 nmole/liter 0.16 ng/mi. (Published, with 
permission of the authors and the editor, from the British Medical Journal (17).) 


of standard nicotine yields. In addition, the possibility of more intensive smoking 
is at issue when studying low-yield cigarettes (6,9). Ventilated-fiiter cigarettes are 
subject to a smoking maneuver (blocking the vents with lips or fingers) that can 
dramatically increase yields, even if other types of more intensive smoking are not 
used (11 — 13). It was predicted that there would be a greater risk of high-yield 
smoking with ventilated than with unventilated low-yield cigarettes. 


METHODS 

The published scatlerplots (17) were divided at 200 nmole/liter, the most clearly 
marked level closest to the median (and mean); and a count was made of smokers 
falling into high (>200 nmole/liter) and low (=£200 nmole/liter) categories of plasma 
nicotine concentration, as a function of four nicotine yield categories: (a) uji- 
vented low (UL), <1.0 mg nicotine; (b) vented low (VL), =sl.O mg nicotine; (c) 
middle (M), 1.1 to 1.5 mg nicotine; (d) high (H), >1.5 mg nicotine. The cutoff 
between L and M categories was slightly higher than that used by Russell el al„ 
since the 1.0-mg level was most clearly marked. A linear regression of proportions 
(20) and a log-linear analysis were performed (15). For the regression of propor¬ 
tions the four nicotine-yield categories are assumed to have the values of 0, 1,2,4, 
respectively. Since we were not interested in estimating the slope, the exact 
weightings are of little concern. 


RESULTS 

The incidence of high-yield smoking increases strikingly as the standard yield of 
the cigarette increases (Z — 4.221, P < 0.001, for linear regression of proportions. 
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see Table 1). The odds of high-yield smoking are 1 to 3.8 for UL, 1 to 1.8 for VL, 1 
to 1.0 for M, and 2.1 to 1 for H. The log-linear analysis indicated that, although 
men smoked stronger cigarettes than women (P < 0.03), they did not differ from 
women in their plasma nicotine levels (P > 0.10) and that the relationship between 
yields and plasma levels did not differ as a function of sex {P > 0.10). 

DISCUSSION 

This paper demonstrates a relationship between the risk of high-yield smoking 
and the nominal nicotine yield of cigarettes, and thus, suggests that the lower risks 
associated with low-yield cigarettes may be attributable to reduced ni’cotine (tar) 
yields to smokers. 

It is important to assess how nicotine yields and plasma concentrations relate on 
an individual basis. Much of the authors’ (17) pessimism about the importance of 
the standard nicotine yields appears to derive from, the small percentage of vari¬ 
ance explained by the correlation (4.4%). Though seemingly straightforward, val¬ 
ues of “percentage of variation explained” can be very misleading, because they 
are a function of both the linear association between the variables of interest and 
the extent to which other variables (e.g., baseline nicGtine levels) have been 
brought under control (2). 

Implications for Public Health 

Sample of smokers. The authors (17) acknowledged that their sample was not 
representative of the entire population of cigarette smokers; yet they were not 
careful to emphasize that the implications of this research for the “less hazardous 
cigarette” can be generalized safely, mainly to the population of heavy smokers 
who are likely to seek smoking treatment. Heavy smokers are known to be more 
likely to smoke for pharmacological effect or addictive reasons (16), and to com¬ 
pensate for reduced-yield cigarettes (18). 

The special risks of ventilated filters. Ventilated-filter cigarettes appear to pose 
an added risk of intensive smoking (see Table 1). Hole blocking (11, 12) with the 
lips (accomplished by placing the cigarette a few millimeters farther back in the 
mouth), in combination with other forms of intensive smoking can turn the 
lowest-yield cigarettes (e.g., in the U.K., John Players King Size Ultra Mild: 0.8 
mg tar) into high-yield cigarettes (28.5 mg tar) (13). Since many hole blockers do 
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TABLE 1 

Percentage of Smokers with High or Low Plasma Nicotine as a Function 
of Nicotine Yield of Cigarettes 




Nicotine yield of cigarettes" 



Unvented low 

Vented low 

Middle 

High 

Plasma nicotine 

in = 24) 

in = 74) 

in = 1S9) 

in = 43) 

High (>200 nmole/If' 

21 

35 

49 - 

67 

Low («200 nmole/!) • 

79 

65 

51 

33 


" Low simg, middle >1 to 1.5 mg, high >1.5 mg nicotine. 
b Conversion: SI to traditional units—blood nicotine: I nmole/I = 0.16 ng/ml. 
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> so without being aware of it (13), all vented-filter cigarette smokers should be 
advised to inspect the pattern of tar stain on the end of their filters, to detect if 
s they occlude the perforations. On most types of ventilated filters, if the holes are 
| blocked, the stain pattern will be spread across the end of the filter; if the holes are 

i not blocked, there will be a discrete “bull’s-eye” of tar stain in the center, ringed 

| by unstained filter (If). 

.j Relevance to epidemiological findings. Plausible and noteworthy explanations 
f (self-selection bias, less toxic tar) (17) were proposed for the epidemiological 
|: . results (e.g., (1, 3, 5, 21)); systematic reductions in tar/nicotine ratios may also be 

J relevant (14). When considered from the present perspective, it is not possible to 
determine the appropriateness of any of the explanations including the one that 
argues that low-yield cigarettes simply deliver less tar. Epidemiological findings, 
i again, elude conclusive interpretations (8). 

The widespread and often officially sanctioned turn to low-yield cigarettes may 
be ill-advised (17) and may have unexpected casualties (19); nevertheless, possible 
benefits of this change in cigarettes should be considered (7). Low-tar cigarettes 
have been offered as a “prescription” for less hazardous smoking (4). If this 
metaphor is taken seriously, it should not be surprising to learn that this self- 
prescribed drug, without benefit of careful monitoring, is dangerous. Diagnostic 
procedures—some of them self-applied (10)—should be developed to distinguish 
l those who may be benefiting from a switch to lower-yield cigarettes from those 
who only mistakenly believe they are. 
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